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ABSTRACT

Agricultural waste such as sugarcane bagasse is abundant in Malaysia and at present is mainly used as
combustible material for energy supply in the sugar factory. This study was conducted with the aim to
investigate the possibility of manufacturing bio- composite panel from sugarcane bagasse at three different
density levels namely(450 kgm-3

, 550 kgm-3 and 650 kgm-3
, two amount of resin contents such as 10 and 12%

and with the addition of 1% wax or without wax addition. The panels produced were tested for mechanical
properties such as Modulus ofElasticity (MOE) and Modulus ofRupture (MaR) and physical properties namely
water absorption (WA) and thickness swelling (TS) conforming to the European Standards (EN 310). The results
revealed that those panels with board density 650 kgm-J gave superior mechanical strength (MOE value of
1152.06 MPa) and board density of 450 kgm-] (MOE value of545. 15MPa). An increase in the amount ofresin
content from 10% and 12% resulted in the increment ofMOE value from 1082 MPa to 1114 MPa. The addition
of 1% wax helped to improve the water absorption (decreasing from 52% to 42%) and thickness swelling
(decreasing from 27% to 24%) of the bio- composite panels. Thus, it can be concludedfrom the above findings
that bio-composite panel can be successfully manufactured from sugarcane bagasse as the potential source of
raw material from agriculture waste.
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Introduction

Sugarcane or Saccharum is one of the most natural fibers that are produced with a worldwide annual production
of 1170 million metric tons in 2005 (FAa Statistics, 2006). Bagasse consists of approximately 46% cellulose,
24.5% hemicellulose, 19.95% lignin, 3.5% fat and waxes, 2.4% ash, 2.0% silica and other elements (Anding,
1978). Bagasse is the solid lignocellulosic residue left after extraction of juice from the sugar cane stalk. Bagasse
is used as combustible materials for energy supply in sugarcane factories as in thermal power station, in pulp and
paper industries and for fiber board materials.

Usually in the manufacturing of composites such as furniture, particleboard and etc, wood is used
because of their good properties but, nowadays using wood had some problems. Wood is hard to get and the
price is high. This is because the plants take time to grow and large space is needed to plant them. Using wood,
the production cost is also high.

Wood the wood getting scarce, the manufactures in wood-based industries need to find out the suppliers
from other countries. Consequently, manufactures need to spend a lot of money to import wood from other
countries for their production. The availability of sugarcane bagasse is abundant and easy to obtain. According to
FAa statistics, 2006, found that sugarcane bagasse amounted with a worldwide annual production of 1170
million metric tones in 2005. In Malaysia production of bagasse was quite large in year 2005 which is 260,800
tonnes (Energy Statistics Database / United Nations Statistics Division).

Abundance of sugarcane bagasse in Malaysia happens because the usage of sugarcane fiber is not
commonly to be commercialized especially in manufacturing composite material. The increasing sugarcane
dregs residues, brings both environmental and surrounding problems to mankind. On the other hand, the use of
non wood fibers provides the balance between supply and demand (Nemli and Kalaycioglu, 2006).

The aim of this research project is to study the mechanical properties (MaR and MOE) and physical
properties (water absorption and thickness swelling) of the bagasse panel at three density levels (450kglm3

,

550kg/m3
, 650 kglm\ two types of resin content (10% and 12%) and with or without wax (1 %) addition.
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